Great Basin Naturalist
Volume 37

Number 1

Article 7

3-31-1977

Interpopulational variation of blood proteins in pika (Ochotona
princeps saxatilis)
John T. Brunson
State University of New York, Oswego, New York

Richard N. Seaman
Sinclair Research Farm, University of Missouri, Columbia

Donald J. Nash
Colorado State University, Fort Collins

Follow this and additional works at: https://scholarsarchive.byu.edu/gbn

Recommended Citation
Brunson, John T.; Seaman, Richard N.; and Nash, Donald J. (1977) "Interpopulational variation of blood
proteins in pika (Ochotona princeps saxatilis)," Great Basin Naturalist: Vol. 37 : No. 1 , Article 7.
Available at: https://scholarsarchive.byu.edu/gbn/vol37/iss1/7

This Article is brought to you for free and open access by the Western North American Naturalist Publications at
BYU ScholarsArchive. It has been accepted for inclusion in Great Basin Naturalist by an authorized editor of BYU
ScholarsArchive. For more information, please contact scholarsarchive@byu.edu, ellen_amatangelo@byu.edu.

INTERPOPULATIONAL VARIATION OF BLOOD PROTEINS
IN PIKA (OCHOTONA PRINCEPS SAXATILIS)
John T. Brunson', Richard N. Seaman^ and
Donald J. Nash'

Abstract.— Studies were undertaken to examine the degree of divergence in four populations of pika in Colowas accomplished utilizing acrylamide-gel disc electrophoresis. Separate analyof variance were carried out for the relative mobilities of two of the transferrins (designated RM)9j and
RM/82), the mean relative distance difference of the two tranferrins (DM), and the density of the most prominent
albumin (oj) and transferrin {^2) bands. Although the four populations were characterized by a general similarity
of the gel patterns, both interpopulational and sexual variations were obser>ed. Variations between the sexes had
to do with the amounts of protein, not with differences in protein mobility. The only significant populational differences were found in reference to density and DM. The interpopulational differences may serve as an indicator
of populational divergence that has not been indicated by standard morphological characters. The significant patterns of variation observed in the blood proteins of the four populations studied may reflect a lack of gene now
between isolated populations.
rado. Separation of blood proteins

ses

North American pika are boreal mammals
on mountains throughout much of western North
America. Pika are restricted to a narrowly
defined habitat (the talus zone), and movement between neighboring populations is
likely to be quite limited. Smith (1974) has
estimated, for example, that distances greater than 300 m appeared to pose difficult
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Ochotona princeps were revised
by Howell (1924), and a synopsis is provided by Hall (1951). A totaf of 35 subspecies
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have indicated that there is
little divergence in pika populations on the
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were collected from four localities in Colorado. The areas were Evans and Goliath in
Clear Creek County, Audubon in Boulder
County, and Crown Point in Larimer County. The ranges of elevations over which animals were collected at each site were
3,902-4,085 m, 3,537-3,659 m, 3,598-3,841
m, and 3,354-3,506 m, respectively.
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Electrophoresis: Electrophoresis of plasma
proteins from 41 animals

was accomplished

using the aery lam ide-gel disc technique (7
percent acrylamide) described by Smith
(1968).
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Table 1 summarizes mean values resulting
from measurements of densitometric tracings of the stained acrylamide gels. Because
no tests were run to confirm the chemical
of the protein bands, RM^j and
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between populations. Because they are separated by a distance of only about five
miles, Evans and Goliath might be treated
as a single population. It is possible, however, that gene flow even between these
two areas has been minimal or non-existent.
Although divergence of three of these
populations might be expected on the basis
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seems to preclude the necessity of distance
as a block to gene flow. This does not mean
to suggest that gene flow is the salient factor causing population divergence. It is possible that even in the absence of continued
gene exchange, these animals have evolved
in parallel fashion due to the relative sim-
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urge to attribute them all to stable genotypic characteristics. Indeed, more information is needed from breeding experiments
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(and consequently the tracings), and it is
precisely why the tracings do not superimpose exactly. These interpopulational differences seem to be real. That they are
stable genetic characters cannot be determined from this analysis; they may, however, be an indicator of population divergence that cannot be measured in terms of
standard morphological characters.
Although interpretation of electrophoretic
plasma protein migration patterns should be
approached with caution, such interpretation has the potential of uncovering
samples.

is,
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subtle differences that may not be
mirrored in standard taxonomic characters.
At this point, one can only say that the significant patterns of variation found in re-

more

gard to plasma protein mobility may support the possibility of a predicted lack of
gene flow between isolated populations of
pika.
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